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13 has been renumbered as Figure 11 to account for the canceled 
Figures . 

In response to the Restriction Pequi remen t , applicant elects with 
traverse to continue p-rosecution wit:h the Group 1 invention, namely 
claims 6 and 7 which are directed to species (I), which is directed 
to a vertical column with a vertical partition which divides the 
column into two vertical compartments. 

In the Restriction Requirement, the Examiner has stated that 
claims 8-11 belong in Group II whereas claims 6 and 7 belong in 
Group I. According to the Examiner, the reason for the restriction 
requirement is that the feature linking the two (^roups, i.e., 
inventions, is the separation apparatus which according to the 
Examiner does not provide a contribution over the prior art and which 
is all that is required by claim 12. Claim 12 has been canceled. 
Thus, claims 8-11 whiiizh are directly or indirectly dependent from 
claims 6 and are directed to a process utilizing the apparatus of 
claim 6 should be deemed part of the Grc^up I invention and should t^e 
examined by the Examiner along with claims 6 and 7. 

Attached hereto is a marked-up version of the changes made to the 
specification and claims by the current amendment. The attached page 
is captioned " Version with markings to show changes made ." 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification : 

On page 3, delete the paragraph beginning on line 15 through line 
22, and replace it with the following: 

The disadvantage of this system is that during the regenerat icin 
process, where the regenerant flow is from bottom to top, the resin 
will not be fully compacted due to the tendency of fluidization which 
causes the regeneration process to be less effective. Because of the 
low upflow speed of the limited quantity of regenerant as well as the 
tendency of the resin bed to fall down due to the higher specific 
gravity of the resin as compared to that of the liquid, more 
regenerant are required during regeneration althc»ugh it is still less 
than that of the cocurrent system. 

On page 6, delete the paragraph beginning on line 18 through line 
29, and replace it with the following: 

The design of the system of this invention comprises a vertical 
column divided into two vertical compartments with free space in the 
lower part so that both compartments are interconnected and form a U 
tube type connection. They are filled with one or more types of ion 
exchange resin. The upper part of each compartment is equipped with 
upper bed containing nozzles. There is a free board aijove the resin 
bed to accommnodate the expansion of the resin bed occrurriny after 
being exhausted or during [regeration] regeneration . The direction 
of flow during service cycle is from top to bottom in one compartment, 
and up'ward in the other compartment. The direction of flow during 
regeneration process, which is conducted from the other compa r t.men t , 
is also from top to bot.tom and then flows upward through the L")t.her 
side . 
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On page 7, delete the paragraph beginning on line 6 through line 
9, and replace it with the following: 

Because of th^;? U tube form, the force required to compact the 
resin during service cycle as well as during [regeration] reqeneratiori 
cycle is very small. Consequent 1 yj_ low velc^city is sufficient to 
compact the resin. The equation is based on the drag force applied 
by flow against particle. 



On pa<jt£- 7, please delete the paragraph beginning on line 10, and 
replace it with the following: 

With reference to FIG. 10 [12], consider the U tube model of the 
present invention as shown in FIG. 10 [12] . 

On page 3, please delete the paragraph beginning on line 5, and 
replace it v;ith the following: 

With reference to FIG. 1 1 [13], now consider a conventional 
system with a resin column in a straight tube as shown in FIG. H 
[13]. The resin cc^lumn is displaced a distance h to make it compact. 
Suppose the length of the resin column is L and its mass is m. 

On page 10, please delete the paragraphs beginning on line 28, 
through line 35, describing FIGS. lOA, lOB, llA, IIB, 12 and 13, and 

replace them with the following: 

[Fig. 1C)A is a schem.atic si.de sectional view of one of the 
ap'paratus accordin:j tc- the present mventi'i-n with an alternative 
design . 

Fig. ]0B IS a schematic top sectional view of one of the 
aii'pjaratus accordm':^ to the present mventi-jn with an alternative 
d s 1 g n . 

Fig. 1 lA IS a schematic side sectional view of orn-^ of t lie 
ap'pjaratus according to the present inventic)n with another alternative 
design . 
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Fig. IIB is a schematic top sectional view of one of the 
apparatus according to the present invention with another alternative 
design . ] 

[FIG. 12] Fig. 10 is a schematic representation of a U tube model 
of the present invention. 

[FIG. 13] Fig . 11 is a schematic representation of a resin 
column . 



In the Claims : 

Amend claim 6 as follows: 

6. (Amended) An apparatus for conducting liquid separation 
utilizing an ion exchange process, the apparatus comprising: 

[at least one] a liquid separation column, [each] the column 
being divided into first and second vertical compartments, the 
vertical compartments being joined at their lower ends to form a U- 
tube portion between the compartments, wherein the first and second 
compartments are in fluid communication; 

each vertical compartment including an upper fluid inlet 
port located in the top of the compartment, the inlet ports being in 
fluid communication with the interior of the compartments and an 
external fluid source; 

each vertical compartment being equipped v;ith an upjper bed 
disposed inside each compartment, the beds beint^ prC'Ximate to the 
upper end of the compartments and below the inlet pc^rts; 

the upper beds having fluid di st r ibut ic^n nozzles, wherein 
fluid received from the inlet ports is directed into the c(3mpa r tmen t s 
at d controlled flow rate; 

each compartment further including an C'Utlet port for 
backwashing, each [oulet] outlet port being disposed adjacent tc- and 
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below each upper bed, wherein the outlet ports remove particulate 
matter larger than the upper bed nozzle openings; 

the U-tube portion between the compartments including a 
lower fluid inlet port, wherein the lower fluid inlet port is in fluid 
communication with both the first and second vertical compartments; 
and ; 

an adsorbant resin layer disposed within each vertical 
compartment, wherein a free board is defined between a top level of 
the adsorbant resin layer and the upper bed in each compartment, 
whereby the free board allows the resin layer to expand and contract 
during the liquid separation process. 
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